Estimates of patients' pain, and judgments of their pain expression, are affected by characteristics of the observer and of the patient. Here we investigated the impact of high or low trustworthiness, a rapid and automatic decision made about another, and of gender and depression history on judgments made by pain clinicians and by medical students. Judges viewed a video of a patient in pain presented with a brief history and rated his or her pain, and the likelihood that it was being exaggerated, minimized or hidden. Judges also recommended various medical and treatment options.
Introduction
Many factors influence the communication of pain experience by verbal and nonverbal behaviours and its interpretation by receivers of the communication, including healthcare staff [18, 34, 36, 42] . A social communication model [28] systematizing these processes refers to observers' knowledge, biases, and beliefs about pain (and about particular human characteristics). It relates these to observers' estimates of the likelihood and severity of pain. It examines the implications of those judgments for decisions on patients' eligibility or suitability for particular treatments [9, 53] . Suspicion about authenticity of complaints of pain is common [15, 35] . Healthcare staff bring biases to their judgments: they make lower estimates of pain than laypeople [53] , more so with longer healthcare experience [34] . Higher levels of trait empathy in healthcare staff are associated with higher estimates of others' pain [25] and a diminished tendency to blame patients for unsuccessful outcomes [54] .
Patient characteristics that affect observers' pain estimates include ethnicity, skin color, sex, age, attractiveness, likeability, manner [1, 5, 14, 26] , and presence or absence of medical evidence, e.g. [10, 15] . In clinical studies, women's pain is underestimated compared to men's [2, 11, 53] ; effects are less consistent in experimental studies [29, 47] .
Clinical decisions tend to be consistent with this, so women may receive less analgesia [30, 31, 33, 40] , and their pain attributed to psychological rather than medical problems [8 but see 49, 58] . Evidence of depression may encourage attribution of pain or its impact to psychological causes [24] or inadequate care [17, 60] , so that depressed patients with chronic pain are more likely to be prescribed opioids than those who are not depressed [31, 50, 52] .
One feature not studied in relation to pain evaluation is trustworthiness. Judgment about others' trustworthiness occurs automatically and rapidly, based on facial traits [57, 63] . It influences reactions to others [45] and may be implicated in judgments of patients' authenticity or intentions. The clinical setting of pain assessment provides ample opportunity for judgments of pain to be influenced by concerns over the Copyright Ó 2016 by the International Association for the Study of Pain. Unauthorized reproduction of this article is prohibited.
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trustworthiness of patient presentation; it is replete with suspicions about alternative motivations, such as "secondary gain," fraud or the desire to obtain opioids [51] .
Consequently, understanding how judgments of patient trustworthiness affect decisions about others' pain is important to pursue.
In the present study, we evaluated the influence of patient trustworthiness and depression history on participants' judgments of men and women with chronic pain. We systematically varied their trustworthiness and depression history in vignettes accompanying videos of real patients [43] of high or low perceived trustworthiness. We compared participants with very different exposure to pain patients: UK medical students in clinical years of study, and pain clinicians in the UK; we also assessed their empathy. Each participant evaluated several patients with accompanying information, and estimated the patient's pain; the likelihood that the patient was exaggerating, minimizing, or hiding pain; and the likelihood of the participant prescribing opioids, nonopioid analgesics, antidepressants, or a pain management program. We evaluated a series of a priori hypotheses concerning these outcomes in relation to patient trustworthiness, gender and depression history, and participant experience and empathy.
Copyright Ó 2016 by the International Association for the Study of Pain. Unauthorized reproduction of this article is prohibited. Power analysis was informed by a similar study [16] in which participants' estimates of pain showed an effect size of 0.25. GPower 3.1.5 [21] , alpha = 5% and desired power = 80%, estimating correlation among repeated measures to be 0.5, gave a required sample size of 30 per participant group.

Design
The study used the online survey platform Qualtrics [44] . Each participant was exposed to twelve different vignettes and corresponding videos concerning patients with chronic pain (CP). A 3x2x2x2 mixed design was used: history of depression (no history of depression, depression with onset before CP, depression onset after CP); trustworthiness (high, low); gender (all of these were within-subject factors); experience level (clinician, medical student) (between-subject factor). The dependent variables were: participants' estimations of pain; estimations of the probability that patients were exaggerating, minimizing or hiding their pain; and treatment choices. The videos of the three rated as lowest trustworthiness (LT) and three rated as highest trustworthiness (HT) male and female patients were selected as the 12 stimuli for the main study. The database contains patients' expression of pain scored using the FACS system [20] adapted for pain [43] ; those chosen were scored as having moderate pain (5 through 9 on a scale from 0 to 16) and were balanced across conditions (details are provided in supplemental file 2, available online as Supplemental Digital Content at http://links.lww.com/PAIN/A246). Patients' mean age was 51, range 34 -67. Videos were edited to between five and ten seconds so that only neutral expressions (before the physiotherapy maneuver) or pain expressions (during or immediately after the maneuver) were depicted. Videos were assigned to history of depression conditions at random.
Twelve corresponding vignettes were generated in the form of a brief primary care 
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it difficult to drive due to pain"), and that the patient had depression onset before developing pain, or depression onset after developing pain, or asthma (as a neutral condition). For patients with depression, the letters added that they were not on medication or receiving psychological therapy for depression.
Measures
Participants were asked to rate "… how likely do you think it is that the person in the video is exaggerating their pain?" using an integer scale from 0 (very unlikely) to 10 To ascertain whether participants agreed with earlier trustworthiness ratings provided by trainee clinical psychologists, they were also asked to rate a still image of a neutral expression for each patient, not taking video and vignette information into account, on a scale of trustworthiness from 0 (not trustworthy at all) to 10 (extremely trustworthy).
Trait empathy of participants was assessed with the Interpersonal Reactivity Index (IRI [12, 13] ), a self- 
Analysis
Data collected online were transferred to SPSS 21, IBM Corp. Data were checked for outliers and nine data points adjusted to less extreme values [23] ; all variables were checked for normality. Two with positive skew ('likelihood of prescribing opioids' and 'likelihood of referring to a mental health specialist') could not be normalized by transformation, but since ANOVA has been found to be robust to deviations from normality [23] , a mixed ANOVA was used. Levene's test found homogeneity of variance was not violated (p > 0.01).
Pain estimations and treatment choices were tested using 3 x 2 x 2 x 2 mixed ANOVAs, with history of depression, trustworthiness, and gender of patient as within-subjects factors and with experience level as a between-subjects factor. Sphericity was assessed
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using Mauchly's Test, and Greenhouse-Geisser corrected F-values are reported where the assumption of sphericity was violated (p < 0.05). Due to the increased chance of significant findings in a 4-way ANOVA, interactions that were not previously hypothesised were evaluated at a stricter level of significance, at p < 0.01 [7] .
Interactions and main effects were further analysed with Bonferroni-corrected post hoc tests. Effect sizes were calculated using partial eta squared, the proportion of the variability accounted for by a variable that is not explained by other variables in the model [23] .
A C C E P T E D Results
Thirty-four specialist pain doctors and 29 medical students in their clinical years took part in the study (see Table 1 for participant details). There were more men than women among clinicians, and most had practiced for over 20 years. The majority of medical students (19/29: 66%) were female and in their first clinical year, the fourth year of training. The difference in numbers of males and females between groups was significant (χ 2 (1, 63) = 15.15, p < 0.001).
Reliability of trustworthiness ratings
Clinicians' and medical students' mean ratings of trustworthiness were less extreme 
Awareness of the study purpose
Only three participants guessed or inferred that the study concerned mental health problems in patients with chronic pain; two others suggested trustworthiness. Twentyone participants referred to 'bias', 'first impressions' or 'judging by appearance'; 11 thought that the study was about pain perception; eight referred to empathy, four to malingering and three to decision-making. Nine reported that they were did not know the study's purpose. Participants were therefore divided into those who guessed the study concerned bias (26) and those who did not (37), but there were no significant main effects or interactions in any of the analyses (p > 0.05), indicating that participants' responses were not affected by their beliefs about the purpose of the study.
Effects of gender on pain estimations and judgments
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Hypothesis 1 predicted that estimates of pain would be lower for women than for men; estimates of probability of exaggeration higher for women than for men, and estimates of minimizing or hiding pain lower; and that women were less likely to be prescribed opioid or non-opioid analgesics and more likely to be prescribed antidepressants.
There was a substantial main effect of gender on estimates of pain, with nearly a one point difference, indicating that participants estimated males as having more pain than females ( Table 2 ). There was also a significant main effect of gender on estimates of exaggerating pain: participants estimated female patients as more likely to exaggerate their pain than males, and less likely to minimize or hide their pain than males ( Table 2 ).
All these were consistent with hypotheses. Exploring these relationships showed a further gender difference: among men, exaggeration, minimizing and hiding ratings were unrelated to participants' pain estimates (Pearson's r, all p > 0.10) whereas, among women, exaggeration ratings were inversely correlated with pain estimates (Pearson's r = -0.42, p = 0.001).
Effects of patient gender on pain management decisions
There was a main effect of gender on prescribing, with male patients more likely to be prescribed opioids and non-opioid analgesics than females (Table 3) , consistent with our hypotheses. However, these judgments were unrelated to pain estimates. There was no effect of gender on prescribing antidepressants, contrary to our hypotheses.
Effects of trustworthiness
Hypothesis 2:
We had predicted that estimates of pain would be lower, and estimates of probability of exaggeration higher, for patients who were judged untrustworthy; and that they would be less likely to be prescribed opioids.
There was no main effect of trustworthiness on estimates of pain (see Table 4 ), counter to our hypothesis, but there was a significant main effect of trustworthiness on estimations of exaggerating pain, with LT patients rated more likely to exaggerate pain 
Interactions between trustworthiness and gender
We predicted (Hypothesis 3) that the variables of trustworthiness and gender would interact so that low trustworthiness would increase the difference between men and women on estimates of pain; on judgments of exaggeration, minimizing and hiding pain; and on treatment recommendations.
There was a significant interaction between gender and trustworthiness for pain estimates and for all judgments of pain expression. Post hoc tests indicated that the effect consisted of downgrading pain estimations and judgments for LT females, with no effects of trustworthiness on pain estimations for male patients (see Figure 1 ). While this established a difference between HT and LT females, with the former attributed more pain, the main effect for gender remained, with males attributed higher pain than females for both levels of trustworthiness (t(62) = 3.28, p = 0.001; t(62) = 7.69, p < 0.001).
For exaggerating, minimizing and hiding pain, post hoc tests indicated that the main effects for trustworthiness were on judgments of female but not male patients, and for low not high trustworthiness patients: LT females were rated as more likely to exaggerate, and less likely to minimize or hide their pain than HT females, whereas males were rated similarly regardless of their trustworthiness. Unlike pain estimation, 
Effects of history of depression on pain estimations and judgements
We had predicted (Hypothesis 4) that estimates of pain would be lower for patients with depression than for those without; and that, for patients who developed depression before rather than after the onset of chronic pain, estimates of pain would be lower, judgments of exaggerating pain would be higher, and treatment decisions would favour psychological over analgesics. However, we found no consistency in results, which led us to believe that our manipulation had failed; that participants had interpreted vignette wording about depression predating pain as depression having begun and ended before pain onset, therefore suggesting that the patient was not currently depressed, whereas depression following 
Effects of level of clinical experience on pain estimations
Hypothesis 5 predicted that experienced pain clinicians would provide lower estimates of pain than medical students.
There was a main effect of level of experience on estimates of pain, indicating that pain clinicians gave patients higher pain estimates than medical students: pain clinician mean clinicians and students were more likely to estimate male patients' pain as greater than female patients' pain, but this effect was more pronounced in students' estimates (Table 5 ).
Copyright Ó 2016 by the International Association for the Study of Pain. Unauthorized reproduction of this article is prohibited. hypothesised, related to trustworthiness. Therefore, gender findings will be discussed first, followed by trustworthiness; interactions are discussed only in relation to hypotheses.
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Gender
Hypotheses concerning patient gender effects on pain estimates and judgements were strongly supported, and those relating to pain management decisions were partially supported. Males were consistently estimated to have more pain than females, by nearly 0.9/10 units. Females were judged by medical students, but not by clinicians, to be more likely than males to exaggerate pain and less likely to minimise or hide it.
Trustworthiness interacted with gender such that for judgments of exaggeration, minimising, and hiding, LT females were adversely judged, while HT females were rated similarly to HT and LT males. Since patients' facial expressions showed no differences in intensity, it is unlikely that differences can be explained by properties of the stimuli other than gender. Effect sizes were large and arguably clinically significant. Consistent with men's pain being taken more seriously, men were more likely than women to be
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prescribed opioids by medical students, and to be prescribed analgesics by both clinicians and students.
Many studies have found that pain in females is taken less seriously than in males, and is less adequately treated [33, 53] . Gender stereotypes represent men as more tolerant of pain than women and less inclined to report it [4, 46] . Students' and clinicians' responses were consistent with these stereotypes, so that females' pain was discounted on the basis of presumed lower tolerance and greater inclination to express, even to exaggerate, their pain. Women with chronic pain report these stereotypes in healthcare settings [61] .
In post hoc exploration to understand results better, we found a distinct gender difference in the relationship between ratings of expression of pain and estimates of pain itself. In men they were unrelated, even for those rated as likely to be exaggerating pain. For women, the higher the rated likelihood of exaggeration, the lower the pain estimate. It is not clear whether this difference is itself further gender bias -that even when men are thought to exaggerate pain, it remains credible and is not discounted -or whether there is another explanation that requires specific investigation.
Trustworthiness
Contrary to expectations, trustworthiness did not affect pain estimates. High trustworthiness in women somewhat protected them against the adverse judgements made of pain expression (exaggeration) in LT women, but not against discounting of their pain, with estimates significantly lower than men's whether the woman was perceived to be trustworthy or not. High trustworthiness was in both sexes associated with lower ratings of the likelihood of exaggeration, and greater willingness to prescribe non-opioid analgesics. On reflection, it makes sense that trustworthiness would be more closely associated with ratings of authenticity of pain expression, rather than with
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attributed pain, but it is interesting that these judgments, as with gender, appear to be somewhat distinct.
Experience and empathy
Consistent with previous findings [34, 53] , we predicted that medical students (inexperienced in chronic pain) would estimate pain higher than experienced clinicians, but found the reverse. The most likely explanations are the clinicians' (members of IASP) particular commitment to pain care [34, 35] ; or generational differences between medical students and clinicians.
Clinicians scored lower on total empathy than did medical students, but there were fewer women in the clinician sample. We found no correlation between empathy scores and pain estimates, nor between empathy scores and exaggeration ratings. We were unable to explain this divergence from consistent findings in the research literature [25, 48, 62] .
Judgment processes
Findings may provide further insight into judgment processes. Trustworthiness judgments appeared to be made reliably and consistently across raters, and had a clear effect on clinicians' ratings of pain exaggeration but did not directly affect their pain estimates. This may appear surprising since, having judged that someone is exaggerating pain, observers might be expected to adjust their estimates of pain intensity accordingly. This was in fact the case for women, but not for men. These findings suggest substantial independence between pain estimates and judgments of distortion of pain expression, varying with salient third variables such as gender (in this study), or attractiveness [27] .
Strengths and limitations
Copyright Ó 2016 by the International Association for the Study of Pain. Unauthorized reproduction of this article is prohibited. [37, 56] . Strengths of the study include the use of video rather than still faces, and of real patients experiencing pain, with a design allowing investigation of gendertrustworthiness interactions not usually addressed in judgment studies (e.g.54).
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Clinical and research implications
In the present study, gender effects were sizeable, overshadowing those of trustworthiness but, although there was no simple effect, trustworthiness played an important role in several interaction effects. For clinical observer judgments of people in pain, trustworthiness operates in a nuanced manner but is nevertheless relevant, in particular in judgments of women. It warrants re-emphasizing that the trustworthiness differences between stimulus patients were not based in fact but in automatic perceptions of facial features, and concordant across the initial selection and the study
proper. That such a variable, in principle irrelevant to patients' motivation, selfpresentation or appropriateness for treatment influences judgments of deceptiveness or decisions about treatment, independently or in combination with gender, is sobering, and further evidence of the bias that can distort clinical judgment processes. what constitutes clinically significant change in pain is unresolved [6] , but for 11-point numeric rating scales for pain, one widely used standard for clinical significance is 30%
change [22] , with a 10 -20% change deemed of "minimal" importance [19] . By these standards none of the changes we found reaches clinical significance, but pain outcomes were not our concern: rather, participants were rendering judgments about others' pain and associated dimensions, for which to our knowledge there is no empirical Copyright Ó 2016 by the International Association for the Study of Pain. Unauthorized reproduction of this article is prohibited. Copyright Ó 2016 by the International Association for the Study of Pain. Unauthorized reproduction of this article is prohibited. Copyright Ó 2016 by the International Association for the Study of Pain. Unauthorized reproduction of this article is prohibited. Copyright Ó 2016 by the International Association for the Study of Pain. Unauthorized reproduction of this article is prohibited. Copyright Ó 2016 by the International Association for the Study of Pain. Unauthorized reproduction of this article is prohibited.
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